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Abstract
Background: People with disabilities (PwD) have been facing multiple health, social, and economic disparities
during the COVID-19 pandemic, stemming from structural disparities experienced for long time. This paper aims to
present the PREparedness, RESponse and SySTemic transformation (PRE-RE-SyST): a model for a disability-inclusive
pandemic responses and systematic disparities reduction.
Methods: Scoping review with a thematic analysis was conducted on the literature published up to mid-
September 2020, equating to the initial stages of the COVID-19 pandemic. Seven scientific databases and three
preprint databases were searched to identify empirical or perspective papers addressing health and socio-economic
disparities experienced by PwD as well as reporting actions to address them. Snowballing searches and experts’
consultation were also conducted. Two independent reviewers made eligibility decisions and performed data
extractions on any action or recommended action to address disparities. A thematic analysis was then used for the
model construction, informed by a systems-thinking approach (i.e., the Iceberg Model).
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Results: From 1027 unique references, 84 were included in the final analysis. The PRE-RE-SyST model articulates a
four-level strategic action to: 1) Respond to prevent or reduce disability disparities during a pandemic crisis; 2)
Prepare ahead for pandemic and other crises responses; 3) Design systems and policies for a structural disability-
inclusiveness; and 4) Transform society’s cultural assumptions about disability. ‘Simple rules’ and literature-based
examples on how these strategies can be deployed are provided.
Conclusion: The PRE-RE-SyST model articulates main strategies, ‘simple rules’ and possible means whereby public
health authorities, policy-makers, and other stakeholders can address disability disparities in pandemic crises, and
beyond. Beyond immediate pandemic responses, disability-inclusiveness is needed to develop everyday equity-
oriented policies and practices that can transform societies towards greater resiliency, as a whole, to pandemic and
other health and social emergencies.
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Background
People with disabilities (PwD) refer to people who, at
any given point in their lifespan, experience any mobil-
ity, intellectual, cognitive, development, or sensorial im-
pairments, which, in interaction with environmental
factors, affect their daily functioning and social participa-
tion [1–3]. PwD also refer to a minority group, fre-
quently vulnerable to stigma, discrimination,
marginalization, and socially-determined disadvantages
[4, 5]. For a long time, PwD have been experiencing dis-
parities in healthcare access, healthcare quality, and
health outcomes that have been well documented [6–8].
In turn, broader discrimination experienced by PwD
have been in part driven by ‘ableism’ or ‘ableist’ perspec-
tives, i.e., societal practices and discourses that enforce
normalcy assumptions, and disvalue the lives of PwD
[9–11].
Like other minority or socially-disadvantaged popula-
tions who have experienced an exacerbation of existing
health and social inequalities during the COVID-19 pan-
demic, [12–15] PwD can also be disproportionally af-
fected by the pandemic [16–19]. Disproportional health
impacts include: greater risks of being infected with the
COVID-19/SAR-COV-2, especially for PwD living in
residential or long-term care institutions, [18, 20] greater
risks of having more severe health consequences (e.g.
higher death rates) once infected, especially among
younger PwD compared to non-disabled counter-parts,
[18, 21] and finally greater risks of experiencing uneth-
ical disadvantages in having access to life-saving treat-
ments – including healthcare workers’ biased
assumptions about disability and rationing guidelines
that do not comply with antidiscrimination rights and
laws [9, 10, 18, 22–25].
Beyond higher health risks from a COVID-infection,
PwD can experience disproportionate impacts of
lockdown-related measures to control the pandemic
[19]. These include limited access to key health and re-
habilitation services PwD often rely on, disruption in
community support networks that help PwD to live in-
dependently in the community, and interruption of spe-
cial education and therapeutic services that provide
individualized support and life structure to children with
disabilities, among other disproportionate impacts [4, 19,
26–28]. Overall, unintended effects of lockdown-related
measures affect the health, social participation, and
socio-economic well-being of PwD and their informal
caregivers [19].
Overall, we argue that public health and policy re-
sponses to the COVID-19 pandemic, as well as broader
public health, humanitarian, or economic crises, need to
be disability-inclusive in order to prevent or reduce any
disproportional impacts on PwD [1, 4, 5, 17, 26, 27].
In this context, this paper aims to present the PRE-
paredness, RESponse, and SySTemic transformation
(PRE-RE-SyST): a model for a disability-inclusive pan-
demic preparedness, responses, and systematic reduction
of underlying disparities. The model was derived from a
scoping review and thematic analysis of the literature on
the disparities (i.e., disproportional impacts) experienced
by PwD during the initial stages of the COVID-19 pan-
demic, most notably a review of the actions or recom-
mended action to address these disparities.
Methods
A scoping review and thematic analysis were used to
build the PRE-RE-SyST model, i.e. the themes and sub-
themes of the analysis provided the components for the
PRE-RE-SyST model.
This paper articulates the final output of the scoping
review of the literature on the disproportional impacts
experienced by PwD during the initial stages of the
COVID-19 pandemic, whose study protocol has been
published [1]. From that review, we have published two
initial papers outlining disproportional impacts experi-
enced by PwD. One describes disproportional health
risks and impacts of COVID-19 infections on PwD [18].
The other describes the broader health and social impact
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of lockdown measures on PwD [19]. In this final prod-
uct, we provide an action model that thematically syn-
thesizes recommended actions to address the previously
identified disparities.
The Preferred Reporting Items for Systematic reviews
and Meta-Analyses extension for Scoping Reviews
(PRISMA-ScR) were used to guide the report of this
scoping review [29].
Eligibility criteria
Peer-reviewed empirical or perspective papers (including
editorials or commentaries) or preprint empirical studies
were included if they explicitly addressed: 1) the
COVID-19 disease or pandemic, 2) PwD as a group,
subgroup (e.g., based on impairment type or underlying
diagnostic condition), or related individual circum-
stances as a pre-condition – i.e. impairments arising only
as a consequence of the COVID-19 infection were ex-
cluded; 3) individual-level (e.g., health- or age-related) or
social-level (e.g., healthcare access, living conditions)
vulnerability to a COVID-19 infection or lockdown-
related impact, and 4) action or recommended action re-
ported to address any of the identified vulnerabilities or
disparities.
Working definitions of PwD and vulnerability, includ-
ing examples of individual and social-level vulnerabilities
to the effects of the COVID-19 pandemic, were provided
in the open-access study protocol, to support the re-
viewers in their eligibility decisions [1]. No geographic
restrictions were applied. We considered papers in 6 lan-
guages (i.e., English, French, Spanish, Greek, Russian,
and Portuguese), but after full-text assessments only
English language papers met all our eligibility criteria.
Information sources and search
A total of seven databases for the scientific, peer-
reviewed literature (i.e., Medline/PubMed, Web of Sci-
ence–Core Collection, Scopus, AgeLine, PsycINFO,
CINAHL, and ERIC) were searched. As planned, [1]
searches were run in mid-July 2020 and repeated 2
months later (i.e., in mid-September 2020), to cover data
and perspectives from the first wave of the COVID-19
pandemic. As preprint databases hosted many studies
that have not reached peer-reviewed publications during
the initial stages of the COVID-19 pandemic, [30] we
also searched three databases for preprint literature (i.e.,
MedRxiv, SocArXiv, and PsyArXiv), following the same
process and dates. Before data charting, we searched for
the peer-reviewed versions of any included preprints,
and have replaced the record whenever found. The
open-access protocol provides the full search details for
each of the scientific and preprint databases [1].
A snowballing search process (e.g., citation tracking,
referenced sources) was also conducted, using the
included references to identify any additional records. Fi-
nally, supplied with a preliminary list of inclusions,
members of the American Congress of Rehabilitation
Medicine’s International Networking Group and Refugee
Empowerment Task Force were consulted as key infor-
mants to provide any additional references.
Although planned, [1] we did not include elements of
the grey literature (e.g., official reports from inter-
national organizations). During the initial searches, a liv-
ing repository of that literature, hosted by the United
Nations was found. That repository (https://www.un.
org/development/desa/disabilities/covid-19.html) pro-
vides key grey literature resources from the United Na-
tions, their specialty agencies, as well as from partner
institutions (e.g., Disabled Person’s Organizations). To
produce timely results as intended, [1] we opted to ex-
clude the grey literature, collated elsewhere, and narrow
the review coverage to the peer-reviewed literature and
preprint studies. As scoping reviews map out initially
unchartered territories, iterative decisions are common
and acceptable, as long as they are reported and justified
[31, 32].
Selection process
Two independent reviewers (SK, SB) conducted the
abstract-and-titles screenings and the full-text assess-
ments against the eligibility criteria, after pilot screen-
ings with over 80% agreements, overseen by the leading
review author (TJ) [1]. Discrepancies were resolved
through consensus or the leading author’s input.
Data charting and items
Following a coding structure developed by members of
the research team, one author (SK) extracted formal data
elements (publication type, sources, geographies ad-
dressed), with a random 5% verified by another author
(TJ). Regarding the content of the literature included,
two independent reviewers (SK and SB) extracted text
quotations on any action or recommended action to ad-
dress disparities experienced by PwD related to the
COVID-19 pandemic. These independent extractions
from each paper were later paired for the qualitative data
synthesis. The Additional file 1 provides these paired ex-
tractions and the reviewers’ brief synthesis of each
paper.
Critical appraisal
As planned [1] and as is common in scoping review
methodologies, [31–33] no methodological quality as-
sessments were performed.
Synthesis
Descriptive statistics (e.g., percentages) were computed
to provide a summative description of the amount and
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range of the related literature, including per publication
type and source, country (or countries), or health condi-
tions or impairments addressed. On the text quotations,
we have developed a reflexive thematic analysis, [1, 34,
35] with a new interpretive schema for the emergent
themes.
As planned, the thematic analysis was aimed to be
theoretically-informed by an equity-oriented perspective,
human-rights based perspectives, social and occupa-
tional justice lenses, universal design thinking, and
systems-thinking approach [1]. Among them, a system-
thinking approach [36–39] contributed to provide a
structure for our analysis as these approaches can ad-
dress the complex, perhaps even wicked, problem of dis-
ability disparities. The basic structure of the PRE-RE-
SyST model was informed by systems thinking model in
particular: the Iceberg Model [38, 40].
The Iceberg Model helps understand root, and often
hidden, causes of an event (e.g., systemic structures and
collective mental models such as cultural beliefs and as-
sumptions) rather than merely the observable symptoms
of that event (e.g., the pandemic-related disability dispar-
ities). The four levels in the Iceberg Model are: 1)
‘Events’: snapshot situations which are observable - for
which one ‘Reacts’; 2) ‘Trends’: Patterns and behaviour
over time - which one can ‘Anticipate’; 3) ‘Underlying
Structures’: system components that influence the pat-
terns – which one can ‘Design’ for; and 4) Mental
models: Beliefs and assumptions that hold the system in
place – which one can ‘Transform’ [38, 40]. The PRE-
RE-SyST model was organized around a similar four-
level understanding.
Within our PRE-RE-SyST model, we used ‘simples
rules’ [41] for providing guidance, in the context of a
complex and wicked problem. Initially used in the cor-
porate world, ‘simple rules’ are principles-based, con-
crete and action-oriented guidelines (e.g., begin with
action verbs), yet are not overly detailed, prescriptive, or
cumbersome plans [41]. Hence, ‘simple rules’ aim to
provide some flexibility in the way they are applied to
complex adaptive systems (e.g., are adaptable to con-
texts, feedback loops, as well new opportunities as they
arise), while maintaining consistency with the underlying
principle. ‘Simple rules’ have been used in the develop-
ment of landmark reports on tackling the healthcare
quality chasm, nationally and globally [42, 43].
Finally, as planned, [1] we took a final consultation
stage. Supplied with a preliminary version of the results
and its discussion, members of the American Congress
of Rehabilitation Medicine’s International Networking
Group and Refugee Empowerment Task Force had the
opportunity to comment and provide improvement sug-
gestions over the preliminary results and their
interpretation.
Results
The Fig. 1 provides a detailed flowchart of this review.
In a synthesis, out of 1027 unique references, 153 under-
went a full-text review, and 84 were included in the final
analysis, i.e., report findings or rationales for any dispro-
portionate, lockdown-related health or social conse-
quences for PwD. The Additional file 1 lists the 84
papers included.
Among the 84 papers included, 22 (27%) were empir-
ical studies (3 of which preprints), while the remaining
were non-empirical (e.g., perspective papers, non-
systematic reviews, experts recommendations). Fifty-two
papers (62%) had no geographical focus (e.g., were ap-
plicable across locations). When they had a geographical
focus, most (27 out of 32) addressed the United States
(USA) or the United Kingdom (UK) experiences. While
33 papers (39%) addressed PwD overall (i.e., had no
focus on specific health conditions or impairments), a
sizeable amount addressed adults with cognitive impair-
ments or intellectual disabilities (n = 17), children/youth
with disabilities and their families (n = 10), and older
adults experiencing disabilities (n = 9). The Additional
file 1 provides the full distribution of the included paper
per publication type, geographical focus, and health con-
ditions addressed.
Figure 2 provides a schematic representation and over-
view of the PRE-RE-SyST model. The central element of
the figure is represented through a four-level pyramidal
structure. Like in the Iceberg Model [38, 40], here the
upper level represents the response to the current event,
and the three lower levels represent responses to the
major, underlying or root causes that are under the ‘sur-
face’ and whose responses can provide deeper, trans-
formative impacts. For each of the four levels, there is one
major response. These reflect the four main themes
(under colored background in the figure) of our thematic
analyses. In turn, the sub-themes are provided in the form
of ‘simple rules’ (numbered items in the figure). Within
each ‘simple rule’, examples of actions are provided in the
text below, which emerged from the literature reviewed.
Each main theme and then the ‘simple rules’ (i.e., sub-
themes) within them are systematically described below.
Of note, in addition to citing the 84 papers included in
the scoping review, the initial scoping review results (i.e.
two initial results papers from this project) are cited as
well, i.e., they provide the context of the disparities ad-
dressed by the PRE-RE-SyST model
I) Respond to prevent or reduce disability
disparities during a pandemic crisis
This main theme is focused on disability-inclusive re-
sponses during the pandemic event, and entails eight
‘simple rules’:
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1. Promote rapid, compassionate responses in
residential and long-term care settings
Rapid infection control practices might prevent or
mitigate COVID-19 infections in residential and long-
term care settings, where PwD are overrepresented and
especially vulnerable to infection spreads and its health
consequences [18]. For example, nursing and support
practices on basic activities of daily living, which PwD
often rely on, might be condensed and performed by the
same practitioners, to reduce infection exposure and
spread risks as much as possible [44].
Although rapidly enforced, infection control practices
should be compassionate (i.e., provide an empathetic
and humane approach), as well. For instance, pharmaco-
logical management, seclusion and other control mea-
sures to assure isolation (when less restrictive measures
have failed) need to follow any form of guidelines that
must be developed to avoid excessive or disproportion-
ate uses of these measures [45]. Furthermore, isolation
care plans for PwD might include what is known about
the person (e.g. what the person enjoys doing), toward
introducing favorite activities (e.g., colouring pages, play-
ing movies and music on a tablet), coupled with signs
Fig. 1 PRISMA flowchart of the scoping review with thematic analysis
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for orientation [44, 45]. In interactions with people with
cognitive or intellectual impairments, staff should intro-
duce themselves when wearing personal protective
equipment, may use a photograph in the protective
clothing to help with identification, use the name of the
person within the interaction, and continue to adopt a
positive tone [46].
Similarly, stringent visitor policies may be adjusted for
relatives of many PwD, under certain requirements, e.g.,
with negative virus testing, with transparent physical
barriers, or through digital communication (e.g., video-
conference). This aims to maintain social contact as well
as facilitate communication of families with both staff
and PwD, to prevent agitation and other psychological
consequences in families and their loved ones [44, 47–
51]. Finally, exemptions to stringent visitation policies
might apply to families who wish to visit their loved
ones in residential or long-term facilities at the end of
life [52, 53].
2. Avoid disability discrimination in rationing
decisions for scarce health resources
Impairments or disabilities are not akin to comorbidi-
ties, and do not affect medical outcomes per se [22, 23].
For example, people with Down’s syndrome may or may
not have cardiac dysfunction, and only the latter can
affect survival from the COVID-19; hence, while comor-
bidities may be a factor in any needed rationing of life-
saving treatments, this applies across people, regardless
the disability status [23]. Hence, in rationing decisions
on life-saving treatments, it is useful to explicitly distin-
guish between disability status (e.g., deafness or intellec-
tual impairments, which do not affect survival) and
comorbidities that have been shown to affect survival
(e.g., end-stage cancer, cardiac dysfunction) [23, 46, 54].
Overall, categorical exclusions, especially ones based on
disability or diagnosis, have been discouraged [22]. In
addition to basing decisions on objective medical assess-
ments, information affecting survival of PwD and people
overall (e.g. on whether to follow acute treatment or pal-
liate care) should be individualized, preference-sensitive,
and holistic [9, 22, 46].
Guidelines must explicitly state that disability
should not be considered, otherwise any personal
biases of medical staff or triage officers (e.g., on the
appraised low quality of life or lower life worth of
PwD) can put PwD at risk of prejudice and discrimin-
ation [23, 55, 56]. Scoring systems using quality-
adjusted or disability-adjusted life-years should not be
used too, as they are overtly discriminatory in expli-
citly counting a year for a person with disability as
worth less than a year for an able-bodied person [22,
23]. For example, young people with stable long-term
impairments but otherwise healthy can be unfairly
disadvantaged [9]. Any form of discrimination against
PwD is ethically reprehensible, against established hu-
man rights, as well as infringe upon
Fig. 2 A schematic representation and overview of the PRE-RE-SyST model
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antidiscrimination laws in place in many jurisdictions
[11, 22, 24, 27, 54, 57–59].
Designating triage officers, training them to respect
disability rights, [22, 24, 55] and/or ‘blinding’ them of all
person’s characteristics not relevant to prognosis for
hospital and near-term survival, can all help avoid dis-
ability prejudices [22]. Moreover, making rationing deci-
sions collectively, e.g. by developing a triage committee
to take or oversee decisions, can dilute or remove the ef-
fect of any personal bias on these important decisions;
yet, the committee can still be ‘blinded’ to any medically
irrelevant information, including disability status [11, 24,
54, 55, 58, 60]. Alternatively, these committees can in-
clude the presence or telematic consultation of ethicists,
health professionals with a disability, disability scholars/
advocates, rehabilitation professionals, or others, exter-
nal or in-house, who are attuned with disability rights is-
sues [11, 52, 54, 58]. Moreover, when PwD who use
ventilators in their daily lives present to acute care hos-
pital, their personal ventilators should not be reallocated
to other patients [23, 61].
3. Develop accommodations in clinical assessments
and hospital practices
Both clinical care and hospital practices may need ac-
commodations to specific impairments or clinical mani-
festations of the COVID-19 on PwD [18].
For example, people with upper-level spinal cord in-
jury might not be able to establish a productive cough,
regardless of a respiratory infection [61, 62]. Similarly,
clinical manifestations of the COVID-19 can be unusual
among people with dementia (e.g., sometimes in the
form of delirium rather than respiratory symptoms), re-
quiring changes in medical assessment or monitoring
practices [63]. A heightened suspicion index for
COVID-19 infection should be developed, involving sci-
entific experts to accommodate these and other specific
symptoms, health risks of consequences for some PwD
[61, 62]. The prompt involvement of healthcare profes-
sionals (e.g. in-house staff) with specific expertise in the
disabling condition, whether in-person or virtual, can
also be used in support of clinical care decisions for
cases with new or worsening symptomatology of PwD,
especially those with atypical manifestations [54, 61].
During hospitalizations due to COVID-19, virtual
communication with families of PwD can help bridge
many communication barriers between medical staff and
a person with cognitive, intellectual, or communication
impairments [44, 48, 55, 64]. In the interaction with per-
sons with these impairments, speech of professionals
could be slowed down as appropriate, but not condes-
cending, and sentences should be as clear as possible, in-
corporating a single piece of information, i.e. avoiding
complex and long sentences with multiple conjunctions
and connective [46]. Like in long-term care settings, staff
may hold a photograph in the protective clothing, intro-
duce themselves, use the name of the person within the
interaction, and adopt a positive and calming tone [46].
Plain-language forms might be used in brochures or
other written material supplied at admission or dis-
charge [58]. Finally, healthcare providers could also wear
transparent masks to allow lip reading by people with
hearing impairments [17].
4. Provide accessible policy and public health
information
Press conferences and news broadcasts with public
health and policy responses to the pandemic should
be accessible to all, for example by including sign lan-
guage interpreters [10, 17, 27, 65, 66]. Websites of of-
ficial agencies, providing public health and policy
resources, should fully comply with existing accessibil-
ity guidelines (e.g., of the World Wide Web Consor-
tium); for example, the images of the text must be
sufficiently differentiated so that users with some type
of visual disability can differentiate the text when
reading [67]. Pamphlets, brochures, outdoors and
other forms of visual information might be designed
to be accessible to people with low vision (e.g. with
contrasts), and to be understandable by people with
all literacy levels, including people with intellectual or
learning disabilities [10, 17, 27, 46, 68–70]. Concrete
public health recommendations are preferred than
using concepts like ‘social distancing’. For example,
instead of promoting ‘social distancing’, one can say:
‘you should go to the supermarket only once a week.
Once you are there, avoid getting too close to the
others’. [69] Non-governmental organizations have
been producing support materials on COVID-19 and
people with intellectual disabilities, targeting family
carers, and voluntary groups and professionals, which
have been disseminated in accessible formats [27, 71].
Accessible messages can be further circulated
through multiple channels (e.g., email, text messaging,
radio, television) [17, 58, 72]. Awareness programs on
COVID-19 pandemic can also be created, to target
vulnerable and at-risk populations, such as PwD and
especially those from lower socioeconomic status,
lower literacy level, and with poor social support [68–
70]. Health and social services delivered to PwD
should help disseminate knowledge and educate on
specific protection measures, adapted to PwD and
their caregivers [46, 71]. For example, people with
visual impairments can be taught that their mobility
long cane can be used to maintain the physical dis-
tance norm [70].
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5. Maintain essential services for PwD during
lockdowns: in-person, telematic or a mix of both.
PwD often rely on continuous health prevention,
promotion, rehabilitation, or community-based ser-
vices (e.g., outpatient, day services) to maintain or re-
cover their health and function, and to prevent
exacerbations of impairments or occurrence of sec-
ondary health conditions. Although substantively dis-
rupted during initial lockdowns, [19] these services
should be maintained as much as possible, and when
not possible temporary substitutions should be
explored.
For instance, these essential services might operate in
person (with the due safety protections), through tele-
matic means, or a tailored mix of both, which may in-
clude telematic consultations complemented by in-
person care when hands-on approaches or heavy equip-
ment are required [27, 47, 51, 60, 73–75]. Easily-
accessible prescription refill for chronic medical condi-
tions should be assured for PwD, at the same time that
primary care services can have a role in screening for
unmet healthcare needs [47]. Public health officials,
peer-support networks, and other stakeholders might
also encourage PwD and their caregivers to seek needed
and available healthcare, even under lockdown condi-
tions [63].
Telephone and online support systems, videoconfer-
encing, technology-assisted platforms, or apps (promot-
ing group exercise, relaxation, recreation activities, etc.)
can be used to promote continued levels of daily (phys-
ical) activity, participation, life structure (e.g., balanced
routine of activities), and needed social interaction [47,
53, 63, 76–81]. Promoting virtual gatherings, social chat
rooms, online exercise and movie or game nights, etc.
might also apply to prevent social isolation of
community-dwelling PwD [48]. Phone-based solutions
might be used for those without Internet access or
digital literacy [82, 83].
Psychological and psychoeducational support or in-
terventions for PwD and their informal caregivers
should not be discontinued and often reinforced
through lockdowns, even if delivered through tele-
matic means [68, 76, 80, 84, 85]. For instance, chil-
dren with disabilities and their parents need
therapeutic, special education, psychosocial and other
specialized services they often rely on, in-person or
through telematic means; yet, with priority for being
safely resumed in-person, as children with disabilities
are disproportionally affected by school closures and
disrupted routines [19, 76, 82, 86–88].
6. Assure contingency assistance for community-
dwelling PwD
To prevent disruption of support networks, informal
and formal caregivers of PwD, including personal assis-
tants, can be considered “essential personnel”, [54, 65]
thereby benefiting from additional work protections and
special permission to commute, [70] and can be priori-
tized in the distribution of scarce health supplies (e.g.
personal protective equipment, vaccines) [55].
Contingency responses are required for PwD whose
formal or informal support networks have been dis-
rupted due to lockdown or quarantine measures. Muni-
cipalities, social sector, civil society or other stakeholders
might assure a community-level monitoring and support
of PwD during lockdowns [27, 53, 65, 73]. For example,
specially trained support workers can be made available
24/7 from a simple contact mechanism, either for
planned or unplanned needs of PwD [74]. Support pro-
vided can include the delivery of basic goods (e.g., medi-
cations, food) at home [47, 53, 89]. Buzzers, alarms,
helplines as well as emergency contact numbers might
be available for PwD to use them in emergencies (e.g.
falls, acute disease, maltreatment, or abuse) [47].
Community programs (e.g., parent or caregiver sup-
port groups) can proactively check in on families taking
care of PwD (e.g., children with developmental disabil-
ities) during lockdowns [86]. In turn, respite solutions
should be provided as needed [76, 86, 87]. Additionally,
outreach efforts might identify PwD that may be espe-
cially vulnerable (e.g., living alone, without caregiving
support, at-risk children with disabilities), [88, 90] inclu-
sively monitoring whether PwD are not being exploited,
maltreated, or experiencing violence within the house-
holds during lockdowns [91]. For example, in Peru, mea-
sures were introduced to monitor the well-being of PwD
in the community, thus ensuring not only access to
health, but also protection from violence [4].
Finally, PwD living in the community can have pro-
tected hours to access essential services and shops (e.g.,
dentists, groceries) without risking navigating crowded
spaces during pandemics [10, 48]. For example, a super-
market chain in Singapore dedicated hour-set aside for
at-risk groups of people, including PwDs, 2 days per
week, apart from the designated special checkout lines
during normal operating hours [10].
7. Reduce administrative & financial barriers to
accessing healthcare and welfare benefits
Telematic forms of service delivery are key for many
PwD during lockdowns, but often hampered by licens-
ing, reimbursement, or other administrative barriers,
which could be eased during special (e.g. pandemic)
times [92, 93]. For example, in the USA therapists man-
aged to provide “e-visits” to already established patients,
but struggled with the cost of the license for the
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telehealth platform [94]. In British Columbia, Canada,
the healthcare system was implementing telemedicine
billing codes to palliative care options during the pan-
demic for those living in long-term care facilities [52].
Furthermore, video conferencing consultations were
implemented to enable that many acute-care services
could be rather delivered in the long-term care set-
ting [52]. Children with disabilities whose parents get
suddenly unemployed and lost health insurance dur-
ing the crises situations should continue to access
healthcare they rely on [88]. Similarly, temporary
waivers or extension of deadlines can be granted on
the eligibility assessments for public-funded health in-
surance or health benefits [95].
Disability pensions and other welfare benefits might
continue to be delivered (e.g. automatically maintained
or renewed), in the context of greater difficulty to
obtaining formal documentation [4]. These benefits may
be even reinforced to offset the frequent reduced house-
hold income in a pandemic crises [4]. For example,
many households of PwD in low- and middle-income
countries (LMICs) only have one income, which can be
threatened by pandemic-related unemployment [26].
This occurs in the context of increased costs of living
for PWDs stemming from the pandemic, such as the
extra costs of home deliveries and/or of hiring private
support due to the suspension of public services [65].
One alternative would be to eliminate any restrictions
governments might have on hiring family members to
formally care for PwD [65]. Finally, in some LMICs,
existing social protection programs which explicitly tar-
get PwD have been expanded during the pandemic [26].
8. Engage disability advocates in the development and
monitoring of pandemic responses
Involving disability advocates in the design and moni-
toring of public health and policy responses to the
COVID-19 pandemic is a key element to assure and pro-
mote the mainstreaming of disability rights in all re-
sponse programs. These participatory approaches in
policy design and implementation can avoid discrimin-
atory practices, rights violation, and promote nimble ad-
justments in policies and practices to prevent health and
social disparities [10, 27, 55, 56, 65, 96]. In one example,
the early involvement of disability advocates in the de-
velopment of triage and medical rationing guidelines
could have prevented their unethical and illegal con-
tents, which were only corrected a posteriori [22]. In an-
other example, involvement of disability advocates in
COVID-19 responses could have prevented unrestricted
allowances for coffee shops to use up public space, such
as pavements, turning urban landscapes even more in-
accessible for PwD [4].
II) Prepare ahead for pandemic and other crises
responses
Lack of disability-inclusive pandemic preparedness has
been pointed as one of the main contributors to disabil-
ity disparities in the pandemic responses [19].
1. Develop intersectoral, disability-inclusive pandemic
preparedness
Proactive crisis preparedness is key to avoid dis-
crimination of PwD during pandemic crises. Any of
the pandemic responses mentioned above can more
rapidly and effectively unfold in the presence of an
intersectoral, disability-inclusive pandemic prepared-
ness [55, 71, 72, 97].
Within jurisdictions, preparedness might imply de-
fining the structures, process, stakeholders, and their
responsibilities (e.g., for execution and monitoring
pandemic responses). Once planned across societal
sectors, disability-inclusive pandemic responses can
be rapidly activated to address pandemic situations
[48, 55, 56]. Within sectors or institutions, long-term
care settings, in which PwD are overrepresented and
infection risks are greater, should develop compre-
hensive outbreak preparedness, including employees’
training [49, 55].
Finally, disability advocates must be involved in the
mainstream pandemic or emergency preparedness, to as-
sure that preparedness is truly disability-inclusive. A full
involvement and representation from the disability com-
munity is crucial for a disability-inclusive pandemic pre-
paredness [11, 26, 72].
2. Use evidence on disability disparities and its
reduction to inform planning
Disability-inclusive preparedness plans can be more ef-
fective or precise if they rely on evidence, either quanti-
tative or qualitative, on the disability-related disparities
and on ways to promote their reduction. Numerous calls
have been made for the development of research that
can further highlight the challenges and experiences of
PwD in the current COVID-19 pandemic, and to learn
about individual-, family-, community- and population-
level interventions that can be included in the prepared-
ness for pandemic responses [20, 47, 48, 55, 98–100].
In addition to collecting, synthesizing, and using exist-
ing disability-related evidence for pandemic responses
and preparedness, that body of knowledge needs to be
purposely built [27, 101]. For instance, public health
agencies and healthcare institutions might systematically
collect and report dis-aggregated data among PwD (e.g.
on infection trends) [20, 48, 99]. Sometimes, this may
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take small but significant changes in data collection,
such a systematically recording any disability status on
deaths certificates [100]. Challenges experienced during
lockdowns might be determined for specific sectors or
subpopulations, such as children with disabilities, be-
cause it is important to understand how essential ser-
vices (e.g. school, therapies) can be safely maintained or
rapidly resumed, to be applicable to future lockdowns
[88, 102]. Overall, disability-disaggregated data and re-
search would better inform policy and program develop-
ment and preparedness to prevent aggravation of any
existing disparities experienced by PwD during pan-
demic events [11].
III)Design systems and policies for a structural
disability-inclusiveness
Pandemic disparities experienced by PwD were found
to reflect exacerbations of socially-determined disparities
PwD have been experiencing for long time [19]. Hence,
the opportunity lies on a fundamental (re-)design of sys-
tems, sectors, and policies for a structural disability-
inclusiveness. This would address the root causes of
pandemic disparities as well as systematically reduce in-
equalities that PwD have been experiencing, everyday
[72]. If disability-inclusiveness becomes as system’s
property (i.e., design feature), it can also become the per-
manent standard – for pandemics and beyond.
1. Mainstream disability in all policies and systems
design
PwD is a minority group often marginalized and segre-
gated from mainstream policy-making, yet universal de-
sign principles can apply to health, social, or
development policies [26]. For instance, PwD also should
be included in the medium and long-term recovery plans
once the immediate global public health and financial
crisis subsides [4]. Formal inclusion of disability perspec-
tives in institutional and governmental decision-making
bodies should be instrumental to this concept [55].
Disability-inclusive policies, in turn, should be
imprinted into antidiscrimination laws and regulations,
whose enforcement needs to be strengthened as part of
a broader human-rights approach [65, 73]. During the
pandemic, some PwD have noticed that legally-entitled
accommodations they had been asking for long time
(e.g. flexible work and study from home options) were
addressed almost overnight, and without the need for in-
vasive documentation, accountability, and control sys-
tems [10]. This occurred as telework accommodations
have become commonplace across larger segments of
the population, which emphasized that there is room for
these (legally-required) accommodations for PwD to
become everyday practices [10, 72]. Welfare and other
policies should also be deployed in a way that makes
them accessible to all those eligible, including PwD. In
one example, the streamlining and decentralization of
the application processes for social benefits in LMICs
was credited with increasing enrolment in disability-
targeted programs [26].
To complement mainstreaming policies, disability-
specific policies should also address specific needs of
PwD. Overall, a twin track approach is recommended:
PwD need to be considered both in mainstream policy
and in disability-specific policy, [4] the latter compensat-
ing for special needs of PwD (e.g. any transportation and
assistance support, extra costs of living with a disability),
which provide social disadvantages if not addressed [4]..
2. Design for a universal access to essential services &
technology
Universal design principles might be enforced to equit-
ably promote everyone’s access to essential services and
products across sectors. This notion goes well beyond
architecture and urban planning, and progressively in-
volves digital and technological solutions, as society in-
creasingly relies on them. Only accelerated by the
pandemic, digital and technological solutions have been
increasingly used as an alternative or complementary
way to obtain everyday health, educational, and other
public or private services. These are now available
through websites, apps, videoconferencing, telehealth, e-
learning, net-banking, or e-commerce platforms. PwD
cannot be fully integrated in society if these and other
digital solutions and technologies are not disability-
inclusive by design, e.g., if they don’t provide accessibility
options embedded in a system [88, 96].
For that to occur, PwD need to be routinely engaged
in the development and testing of any new solutions or
technologies. For example, PwD (e.g. with cognitive im-
pairments from dementia) might be engaged in the user-
testing of remotely-delivered care or support interven-
tions [103]. Similarly, digital solutions (e.g., apps) that
promote sports and physical activity, including during
lockdown periods, should be inclusive of PwD [104].
Accessibility options in software should be main-
streamed and not come as an additional cost for PwD
[105]. When not accessible by some PwD, either due to
any impairments or social circumstances, essential ser-
vices delivered remotely might include options for the
use of low-cost and simpler technology such as landline,
cellular phones, and text messaging, with simple mes-
sages - to avoid leaving people behind [47, 106, 107]. Fi-
nally, disability-specific accommodations in hardware
(e.g. bio-peripheral devices that compensate for physical
mobility problems), or overall assistive devices products,
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should be universally accessible to promote and facilitate
a digital inclusion and societal inclusion of PwD, rather
than deepening or accentuating a digital divide [105].
Programs that overcome digital literacy gaps for PwD
or provide assistance on their use can also help over-
come the digital divide [47, 79, 107]. PwD can be trained
on how to independently and safely access abuse-related
resources, such as using an incognito browser and im-
mediately clearing browser history, overcoming the per-
petrator’s supervision [108].
Finally, in addition to accessible mainstream plat-
forms, digital and technological solutions (e.g. online
support resources, augmented reality innovations, ro-
bots, television-based assistive integrated service)
should specifically target unique needs of PwD (e.g.
with visual or mild cognitive impairments living in
the community), promoting independence, physical
activity, and social interaction in both pandemic and
non-pandemic times [50, 81, 109–111].
3. Seize the opportunity for designing disability-
inclusive health systems in the digital era
While technology and digital inclusion of PwD is
needed across sectors, heath-sector-specific opportun-
ities must be seized for systematically preventing or re-
ducing disability health and healthcare disparities.
For instance, in addition to functional information on
disability identifiers (e.g. omitted for consultation if not
relevant for the task), electronic health records can in-
corporate relevant environmental-level information, in-
cluding social determinants of health [112]. This can
provide a broader picture of the client and populations
served and readily available data for identifying health
and healthcare disparities experienced by PwD, in both
pandemic and non-pandemic times [48, 98, 99]. Up-to-
date hospital ‘passports’ for PwD (e.g. with cognitive, in-
tellectual, developmental, or communication impair-
ments) can also be included in electronic health records,
to provide information about the person, clinical and
about personal preferences, that may inform more ef-
fective and compassionate care [46].
In turn, digital or tele-health platforms should include
disability-friendly accessibility options, for example: re-
mote audiovisual description services for blind and low-
vision individuals, and captioning or third-party remote
connection with American Sign Language interpreter for
deaf and hard-of-hearing people [54]. By design, these
platforms should be simple and intuitive to use by per-
son with low digital and health literacy [81, 93]. Not the
least, all individuals interacting with PwD through a tele-
health portal must be trained on how do so [86, 113].
Telehealth regulatory frameworks need to be perman-
ently legislated and coherent, instead of conflicting local,
state, insurance, and federal regulations [105]. Lack of
coherent regulatory plans can significantly impede rele-
vant care and support for PwD provided across jurisdic-
tions [113]. Additionally, reimbursement plans might
cover needed telehealth or telerehabilitation solutions
that PwD may need to rely on [114]. Many PwD could
benefit from these solutions in the post-pandemic
period, as a useful adjunct for any in-person care, [75,
86, 105] for example, in combination with outpatient or
home-based interventions [92].
The increased, complementary use of technologies
and digital health services by PwD can bring several
advantages. In addition to more frequent interactions
or monitoring activities (e.g. of physical activity
through the use of accelerometers [84]), benefits
might include reduction in non-essential travel at the
backdrop of sometimes complex transportation needs
[79, 115]. Also, PwD could participate in wider, more
geographically dispersed support and peer-support
communities [79]. Overall, many of the challenges to
the start-up and maintenance of digital health solu-
tions may have been overcome during pandemic
times, out of necessity, and should be further devel-
oped for more inclusive health systems [72, 79, 116].
IV)Transform society’s cultural assumptions about
disability
Pandemic or emergency disparities, as well as everyday
disparities experienced by PwD, have root causes in
biased cultural beliefs and assumptions which lead to
disability stigma and thinking in ableist ways, which are
then reflected in discrimination, social disadvantage,
prejudice, or marginalization of PwD [19]. Addressing
these root causes and transforming society’s cultural as-
sumptions about disability is, therefore, part of a system-
atic, continuous approach to reduce socially-entrenched
disparities experienced by PwD experience, in both pan-
demic and non-pandemic times.
1. Reinforce disability-rights in health professional’s
education
Systemic discrimination stemming from pervasive
attitudes and ableism of healthcare professionals
should be eliminated [11, 24, 100]. educating health
professionals on disability rights is required to reduce
the effect of personal bias on key healthcare deci-
sions, which can apply in everyday practices and in
crisis periods, when rationing decisions may take
place. Indeed, while this training for healthcare pro-
fessional may be impractical during busy pandemic
times, it should be mandatory for long-term disability
disparities reduction [54, 58].
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Importantly, healthcare providers should receive edu-
cation about disability not simply related to bio-medical
topics but also as a social and political experience, and
learn to become aware of and question their biases and
assumptions about quality of life among PwD [11]. Hu-
manities training at all levels of education, involving eth-
ical reflection and critical thinking skills may be one
solution [112]. Healthcare professionals, especially those
who commonly interact with PwD, should be educated
for any prevalent, socially-driven disability disparities
(e.g. abuse and maltreatment) and trained to advocate
for PwD to address these abuses [108].
2. Remove disability stigma from institutional practices
and communication
For a lasting transformation, all societal manifestations
of ableism and disability stigma should be avoided. This
process can start with stakeholders accountable for for-
mal institutional communication, either public or pri-
vate, which can be translated to institutional bills of
rights, professional ethics codes, and broadly all forms of
communication disseminated to employees, constituen-
cies, served populations, and the society in general [55,
59]. Widely established discriminatory practices should
also be challenged, and replaced with the implementa-
tion of new, more inclusive cultural models. For ex-
ample, the enrolment procedures in health research
must be adapted to be more inclusive of PwD [26].
Finally, formal inclusion of disability advocates in insti-
tutional and governmental decision-making bodies can
be important to influence a more inclusive societal
thinking and practices, starting at the policy-making
level [55].
Discussion
This paper presents the PRE-RE-SyST, a model for
disability-inclusive pandemic responses and systemic dis-
parities reduction for PwD. The model was derived from
a scoping review and thematic analysis of the literature
on recommended actions to address health and social
disparities experienced by PwD, during the initial stages
of the COVID-19 pandemic, i.e., literature reviewed up
to mid-September 2021.
The theoretical basis of the PRE-RE-SyST model is a
systems-thinking approach grounded in equity and hu-
man rights, universal design principles, and social and
occupational justice perspectives, as explained in the
study protocol [1]. Specifically, the Iceberg Model [38,
40] provided the structure for collating and organizing
the themes that emerged from the literature. Indeed, the
emergent themes addressed disability disparities observ-
able during the pandemic event, but also three levels of
root, structural, and systemic causes that lay under the
surface: lack of disability-inclusive pandemic prepared-
ness, lack of everyday disability-inclusive systems, pol-
icies and practices, and discriminatory cultural
assumptions about disability prevalent in societies.
Moreover, the PRE-RE-SyST model follows the as-
sumption that disability disparities, exacerbated and
made more visible during the COVID-19 pandemic, can
foster greater social awareness and provide opportunities
for change towards a more inclusive society, after the
pandemic [72, 117]. This assumption is aligned with the
“build back better” framework which positions disasters
as an opportunity to build more resilient systems, [118]
as well as the more recent “build back fairer” framework,
aimed at breaking cycles of inequality [119, 120]. The
latter fosters the adoption of equity-oriented approaches
to population health and development toward building
more resilient societies, better prepared to weather fu-
ture pandemics and other emergencies (e.g. natural di-
sasters, humanitarian and financial crises) [119, 120].
More than bouncing back from a crisis, societal systems,
such as healthcare, need to address ongoing and struc-
tural strains toward building ‘everyday resilience’ [121].
The PRE-RE-SyST model assumes that disability-
inclusiveness is everyone’s business, requires mainstream
action, and should be fostered everyday, i.e., not only
during pandemics.
Within each of the four main themes, the PRE-RE-
SyST model provides actionable guidance via ‘simple
rules’ [41]. These rules provide concrete, yet adaptive,
guidance to inform action by multiple stakeholders (e.g.,
policy-makers, public health authorities, civil society)
across diverse contexts and evolving problems. Hence,
although actionable (e.g., starting with action verbs), the
‘simple rules’ provided here were not overly detailed,
and deliberately so. ‘Simple rules’ can accommodate in-
novative approaches as well as should be adaptive to
emergent problems. For example, within the ‘simple rule’
to “avoid disability discrimination in rationing decisions
for scarce health resources”, we provide examples of ac-
tion related to scarce acute-care resources such as venti-
lators (i.e., the prevalent issue in the literature up to
mid-September 2020). The ‘simple rule’, though, can be
applied to inform decision-making of other scarce health
resources, such as COVID-19 vaccines.
Indeed, the prioritization of the access to COVID-19
vaccines should follow a human-rights approach, consid-
ering: (1) infection risk and severity of pre-existing dis-
eases; (2) social vulnerabilities; and (3) potential financial
and social effects of ill health [122]. With that frame-
work, many PwD (e.g. living in congregated settings,
with comorbid conditions, unable to comply with pre-
ventive measures) should be among those prioritized.
The WHO’s guidelines for a COVID-19 vaccine alloca-
tion strategy includes PwD, as a socio-demographic
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group, among those to be vaccinated when the supply is
limited (e.g., only sufficient to cover 11–20% of the
population) [123]. Similarly, multidisciplinary commit-
tees as well as lawyers have been arguing that PwD
should have priority access to vaccines [124, 125]. Fi-
nally, formal and informal caregivers of PwD might also
be considered as a priority - in order to avoid disruption
of key services and support many PwD rely on for fulfill-
ing basic needs [19].
Among the disability disparities that have been exacer-
bated during the COVID-19 pandemic, [18, 19, 126] the
digital divide [19] is one especially addressed by the
PRE-RE-SyST model, notably at the ‘design’ level. Dur-
ing the COVID-19 pandemic, this issue has prevented
many PwD to access essential services, because digital
solutions were not disability-inclusive. The lack of digital
solutions that are disability-inclusive by design is not a
new problem, rather it is a systemic one and affects
PwD’s societal participation in much broader terms, es-
pecially as technology and digital solutions play a larger
role in societies [127–129].
Finally, following the widely known premise in disabil-
ity advocacy of “nothing for us without us”, [55] the
PRE-RE-SyST model encourages, across its levels, the in-
volvement of PwD and/or their advocates as one means
to ensure that PwD are not ‘left behind’ [27, 66].
Limitations
This paper should be interpreted in light of the following
limitations.
This systematic review addressed the preprint and
peer-reviewed literature, including non-empirical pa-
pers, available only up to mid-September 2020,
thereby reporting recommended actions from the first
wave of the COVID-19 pandemic. Also, the synthe-
sized recommended actions do not equate to action
that has been proven effective to address disability
disparities. In fact, one ‘simple rule’ was built around
the need to further develop and systematically “use
evidence on disability disparities and its reduction to
inform planning”.
The PRE-RE-SyST model does not distinguish among
higher or lower income countries or communities.
Therefore the operationalization of the ‘simple rules’
may differ across contexts as local structures, cultures,
and resources vary. While specific solutions may differ,
and PwD in lower income nations may face a greater
magnitude of disparities and social vulnerabilities, dis-
ability disparities, during and previous to the COVID-19
pandemic, have been found within every context [6, 7,
18, 19, 130]. Hence, the PRE-RE-SyST model, notably its
four-level themes and the ‘simple rules’ within, has the
potential to be implemented everywhere, provided that
it be applied in a context-sensitive manner by local
policy-makers, public health officials, or any supervisory
committees, inclusive of disability advocates.
Conclusion
The PRE-RE-SyST model articulates main strategies and
‘simple rules’ (i.e., the elements displayed in Fig. 1), as
well as possible means (i.e., examples of recommended
action extracted from the literature, described through-
out our results) whereby public health authorities,
policy-makers, and other stakeholders can systematically
address or prevent disability disparities in pandemic cri-
ses and similar emergencies. Specifically, we present
eight ‘simple rules’ for action on responding to prevent
or reduce disability disparities during a pandemic crisis
(e.g., avoid disability discrimination in rationing deci-
sions for scarce health resources), two ‘simple rules’ for
stakeholders to prepared ahead for pandemic and other
crises responses (e.g. use evidence on disability dispar-
ities and its reduction to inform planning), three ‘simple
rules’ on the design of systems and policies for a struc-
tural disability-inclusiveness (e.g. mainstream disability
in all policies and systems design), and three ‘simple
rules’ on transforming societies’ cultural assumptions
about disability (e.g. reinforce disability-rights in health
professionals’ education). As a whole, the PRE-RE-SyST
model can be used to foster equity-oriented policies and
practices to transform and improve societies’ overall re-
silience to pandemics and other public health emergen-
cies, in a disability-inclusive manner. In addition to
pandemic responses, disability-inclusiveness is needed
everyday, from policy and systems design to transform-
ational changes in cultural beliefs and assumptions - ap-
plicable to pandemics and beyond.
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